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(57) The present invention relates to the mobile com-
munications field, and in particular, to a technology for
determining a positioning base station configured to po-
sition a terminal device. In a positioning base station de-
termining method, a positioning server receives a posi-
tioning request message from a terminal device; the po-
sitioning server obtains information about a candidate
base station from a serving base station of the terminal
device according to the positioning request message,
where the information about a candidate base station
indicates at least one base station; and the positioning

server determines a positioning base station set accord-
ing to the information about a candidate base station,
where the positioning base station set includes a posi-
tioning base station configured to position the terminal
device, and the positioning base station includes one or
more of the at least one base station and/or the serving
base station. According to the solution provided in this
application, the positioning server can obtain the infor-
mation about a candidate base station in time, thereby
reducing a positioning time, and improving positioning
efficiency.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the mobile com-
munications field, and in particular, to a technology for
determining a positioning base station configured to po-
sition a terminal device.

BACKGROUND

[0002] With development of communications services,
a positioning service plays an important role as an indis-
pensable part in mobile communications and personal
communications services. In recent years, a continuous-
ly improving living standard also gradually increases a
demand for location services. For example, there is a
growing demand for positioning in scenarios such as se-
curity monitoring, emergency rescue, and travel guiding.
Positioning information of user equipment (User Equip-
ment, UE for short) is extremely important particularly in
a special application scenario such as an emergency res-
cue scenario.
[0003] In a Long Term Evolution (Long Term Evolution,
LTE for short) system, a network device or UE measures
a reference signal used for positioning, and calculates a
measurement result according to a positioning algorithm,
to obtain location coordinates of the UE. The measure-
ment result may include one or more of a field strength
of the signal, a time difference of arrival of the signal, an
angle of arrival of the signal, and the like.
[0004] In the prior art, a network device or a positioning
server receives a positioning request of UE, instructs the
UE to report neighboring cell information to the network
device or the positioning server, and selects, according
to the reported neighboring cell information, a base sta-
tion participating in positioning. In the positioning proc-
ess, the network device or the positioning server needs
to instruct, after receiving the positioning request, the UE
to report the neighboring cell information, and in re-
sponse to the instruction, the UE measures and reports
the neighboring cell information to the network device or
the positioning server. Consequently, because the net-
work device or the positioning server cannot obtain the
neighboring cell information in time, positioning is rela-
tively slow, positioning efficiency is relatively low, and a
requirement cannot be met in a scenario with a relatively
urgent demand for positioning information.
[0005] Therefore, currently no effective solution is
available for addressing the foregoing situation.

SUMMARY

[0006] Embodiments of the present invention provide
a positioning base station determining method, a posi-
tioning server, a base station, and a network system, so
as to reduce a positioning time and improve positioning
efficiency.

[0007] A first aspect provides a positioning base station
determining method, including:

receiving, by a positioning server, a positioning re-
quest message from a terminal device;
obtaining, by the positioning server, information
about a candidate base station from a serving base
station according to the positioning request mes-
sage, where the serving base station is a serving
base station of the terminal device, and the informa-
tion about a candidate base station indicates at least
one base station; and
determining, by the positioning server, a positioning
base station set according to the information about
a candidate base station, where the positioning base
station set includes a positioning base station con-
figured to position the terminal device, and the posi-
tioning base station includes one or more of the at
least one base station and/or the serving base sta-
tion.

[0008] According to the foregoing method, the posi-
tioning serve may directly obtain the positioning base sta-
tion set from the serving base station and determine a
base station for positioning, without a need of instructing
the terminal device to perform measurement and report
a measurement result to the positioning serve, thereby
reducing a positioning time.
[0009] Optionally, the obtaining, by the positioning
server, information about a candidate base station from
a serving base station according to the positioning re-
quest message includes:
sending, by the positioning server, indication information
to the serving base station according to the positioning
request message, where the indication information is
used to instruct the serving base station to send the in-
formation about a candidate base station; and receiving,
by the positioning server, the information about a candi-
date base station from the serving base station.
[0010] Optionally, the positioning request message in-
cludes an identifier of the serving base station; and the
sending, by the positioning server, indication information
to the serving base station according to the positioning
request message includes:
sending, by the positioning server, the indication infor-
mation to the serving base station according to the iden-
tifier of the serving base station, where the indication in-
formation includes an identifier of the terminal device.
[0011] Optionally, the obtaining, by the positioning
server, information about a candidate base station from
a serving base station according to the positioning re-
quest message includes:
directly obtaining, by the positioning server, the informa-
tion about a candidate base station from the serving base
station by integrating the positioning server into the serv-
ing base station.
[0012] Optionally, the information about a candidate
base station includes an identifier of the at least one base
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station; and the determining, by the positioning server, a
positioning base station set according to the information
about a candidate base station includes:
determining, by the positioning server, the positioning
base station set according to the identifier of the at least
one base station.
[0013] Optionally, the information about a candidate
base station includes an identifier of at least one neigh-
boring cell; and the determining, by the positioning serv-
er, a positioning base station set according to the infor-
mation about a candidate base station includes:
determining, by the positioning server, the positioning
base station set according to the identifier of the at least
one neighboring cell.
[0014] Optionally, the information about a candidate
base station further includes status information of the at
least one base station; and
the determining, by the positioning server, a positioning
base station set according to the information about a can-
didate base station includes:
determining, by the positioning server, the positioning
base station set according to the identifier and the status
information of the at least one base station.
[0015] A second aspect provides a positioning server,
including a receiving unit, a processing unit, and a send-
ing unit.
[0016] The receiving unit is configured to receive a po-
sitioning request message from a terminal device.
[0017] The processing unit is configured to obtain in-
formation about a candidate base station from a serving
base station according to the positioning request mes-
sage, and determine a positioning base station set ac-
cording to the information about a candidate base station.
[0018] The serving base station is a serving base sta-
tion of the terminal device, the information about a can-
didate base station indicates at least one base station,
the positioning base station set includes a positioning
base station configured to position the terminal device,
and the positioning base station includes one or more of
the at least one base station and/or the serving base
station.
[0019] Optionally, the sending unit is configured to
send indication information to the serving base station
according to the positioning request message. The indi-
cation information is used to instruct the serving base
station to send the information about a candidate base
station.
[0020] The receiving unit receives the information
about a candidate base station from the serving base
station.
[0021] The sending unit is configured to send the indi-
cation information to the serving base station according
to the positioning request message in the following man-
ner:
sending the indication information to the serving base
station according to an identifier of the serving base sta-
tion, where the indication information includes an identi-
fier of the terminal device.

[0022] Optionally, the positioning server is integrated
into the serving base station; and the processing unit is
configured to obtain the information about a candidate
base station from the serving base station according to
the positioning request message in the following manner:
directly obtaining, by the processing unit, the information
about a candidate base station from the serving base
station.
[0023] Optionally, the information about a candidate
base station includes an identifier of the at least one base
station; and the processing unit is configured to deter-
mine the positioning base station set according to the
information about a candidate base station in the follow-
ing manner:
determining the positioning base station set according to
the identifier of the at least one base station.
[0024] Optionally, the information about a candidate
base station includes an identifier of at least one neigh-
boring cell; and the processing unit is configured to de-
termine the positioning base station set according to the
information about a candidate base station in the follow-
ing manner:
determining the positioning base station set according to
the identifier of the at least one neighboring cell.
[0025] Optionally, the information about a candidate
base station further includes status information of the at
least one base station; and the processing unit is config-
ured to determine the positioning base station set ac-
cording to the information about a candidate base station
in the following manner:
determining the positioning base station set according to
the identifier and the status information of the at least
one base station.
[0026] Optionally, each functional unit of the position-
ing server may be implemented by corresponding hard-
ware, or may be completed by corresponding hardware
executing corresponding software. For example, the
foregoing sending unit may be hardware that has a func-
tion of executing the foregoing sending module, such as
a transmitter, or may be a general processor or another
hardware device that can execute a corresponding com-
puter program, so as to complete the foregoing function.
For another example, the foregoing processing unit may
be hardware that has a function of executing the forego-
ing processing module, such as a processor, or may be
another hardware device that can execute a correspond-
ing computer program, so as to complete the foregoing
function. For still another example, the foregoing receiv-
ing unit may be hardware that has a function of executing
the foregoing receiving module, such as a receiver, or
may be a general processor or another hardware device
that can execute a corresponding computer program, so
as to complete the foregoing function.
[0027] A third aspect provides a positioning base sta-
tion determining method, including:

receiving, by a serving base station, indication infor-
mation from the positioning server, where the indi-
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cation information is used to instruct the serving base
station to send information about a candidate base
station, and the serving base station is a serving base
station of a terminal device; and
sending, by the serving base station, the information
about a candidate base station, where the informa-
tion about a candidate base station indicates at least
one base station, and the information about a can-
didate base station is used to determine a positioning
base station set.

[0028] The positioning base station set includes a po-
sitioning base station configured to position the terminal
device.
[0029] A fourth aspect provides a base station, and the
base station is a serving base station of a terminal device
and includes a storage unit, a receiving unit, a sending
unit, and a processing unit.
[0030] The storage unit is configured to store informa-
tion about a candidate base station.
[0031] The receiving unit is configured to obtain indi-
cation information from a positioning server. The indica-
tion information is used to instruct the base station to
send the information about a candidate base station used
for positioning the terminal device.
[0032] The sending unit is configured to send the in-
formation about a candidate base station. The informa-
tion about a candidate base station indicates at least one
base station, and the information about a candidate base
station is used to determine a positioning base station set.
[0033] The processing unit is configured to determine
the information about a candidate base station according
to the indication information, and instruct the sending unit
to send the information about a candidate base station.
[0034] The positioning base station set includes a po-
sitioning base station configured to position the terminal
device.
[0035] Optionally, the information about a candidate
base station includes an identifier of the at least one base
station and/or an identifier of at least one neighboring
cell, and the identifier of the at least one neighboring cell
is used to indicate at least one base station.
[0036] Optionally, the information about a candidate
base station further includes status information of the at
least one base station, and the status information in-
cludes receive power of the terminal device.
[0037] Optionally, the information about a candidate
base station includes neighboring base station informa-
tion of the serving base station and/or neighboring base
station information of one or more terminal devices, and
the serving base station is a serving base station of the
one or more terminal devices.
[0038] Optionally, a corresponding functional unit of
the base station may be implemented by corresponding
hardware, or may be implemented by corresponding
hardware executing corresponding software. For exam-
ple, the foregoing sending unit may be hardware that has
a function of executing the foregoing sending module,

such as a transmitter, or may be a general processor or
another hardware device that can execute a correspond-
ing computer program, so as to complete the foregoing
function. For another example, the foregoing processing
unit may be hardware that has a function of executing
the foregoing processing module, such as a processor,
or may be another hardware device that can execute a
corresponding computer program, so as to complete the
foregoing function. For still another example, the forego-
ing receiving unit may be hardware that has a function
of executing the foregoing receiving module, such as a
receiver, or may be a general processor or another hard-
ware device that can execute a corresponding computer
program, so as to complete the foregoing function. The
foregoing storage unit may be any computer readable
storage medium, and the storage medium may include
a read-only memory (ROM, Read-only Memory), a ran-
dom access memory (RAM, Random Access Memory),
a magnetic disk, an optical disc, or the like.
[0039] For the foregoing aspects, the embodiments of
the present invention may further include the following
optional embodiments.
[0040] Optionally, the positioning request message in-
cludes an identifier of the serving base station of the ter-
minal device.
[0041] Optionally, the serving base station may be one
base station or a group of base stations responsible for
direct communication with the terminal device.
[0042] Optionally, the information about a candidate
base station includes an identifier of the at least one base
station and/or an identifier of at least one neighboring
cell, and the identifier of the at least one neighboring cell
is used to indicate at least one base station.
[0043] Optionally, the information about a candidate
base station further includes status information of the at
least one base station, and the status information in-
cludes receive power of the terminal device.
[0044] Optionally, the information about a candidate
base station includes neighboring base station informa-
tion of the serving base station and/or neighboring base
station information of one or more terminal devices, and
the serving base station is a serving base station of the
one or more terminal devices.
[0045] A fifth aspect provides a network system, in-
cluding a positioning server, a first base station, and at
least one second base station.
[0046] The positioning server is configured to: receive
a positioning request message from a terminal device;
send indication information to the first base station ac-
cording to the positioning request message; obtain infor-
mation about a candidate base station from the first base
station, where the information about a candidate base
station indicates the at least one second base station;
and determine a positioning base station set according
to the information about a candidate base station.
[0047] The first base station is configured to obtain the
indication information from the positioning server, and
send the information about a candidate base station to
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the positioning server.
[0048] The positioning base station set includes a po-
sitioning base station configured to position the terminal
device, and the positioning base station includes one or
more of the at least one second base station and/or the
first base station.
[0049] Optionally, the at least one second base station
is configured to receive a positioning notification from the
positioning server, and send a positioning reference sig-
nal to the terminal device.
[0050] Optionally, the positioning request message in-
cludes an identifier of the first base station; and the po-
sitioning server sends the indication information to the
first base station according to the identifier of the first
base station. The indication information may include an
identifier of the terminal device.
[0051] Optionally, the information about a candidate
base station includes an identifier of the at least one sec-
ond base station; and the positioning server is configured
to determine the positioning base station set according
to the identifier of the at least one second base station.
[0052] Optionally, the information about a candidate
base station includes an identifier of at least one neigh-
boring cell; and the positioning server is configured to
determine the positioning base station set according to
the identifier of the at least one neighboring cell.
[0053] Optionally, the information about a candidate
base station further includes status information of the at
least one second base station; and the positioning server
determines the positioning base station set according to
the identifier and the status information of the at least
one second base station.
[0054] The serving base station mentioned in the first
aspect to the fourth aspect may be referred to as the first
base station, and the at least one base station indicated
by the information about a candidate base station may
be referred to as the second base station.
[0055] The positioning base station determining meth-
od provided in the embodiments of the present invention
is applied to specific terminal device positioning, so that
the positioning server directly requests the information
about a candidate base station from the serving base
station, to determine the positioning base station set.
[0056] The positioning server receives the positioning
request message sent by the terminal device, and sends
the indication information to the serving base station of
the terminal device. A neighboring cell list field "Neighbor
cell list" is added into the indication information sent by
the positioning server to the serving base station, so that
the positioning server uses the field to request the serving
base station to return the information about a candidate
base station. In response to the indication information,
the serving base station adds a neighboring cell list field
"Neighbor cell list" into a response message to be sent
to the positioning server, and provides the positioning
server with the information about a candidate base sta-
tion by using the field.
[0057] In the solution provided in the embodiments of

the present invention, a new positioning base station de-
termining method is proposed, so that the positioning
server directly obtains the information about a candidate
base station from the serving base station, and deter-
mines, in time, the positioning base station set used for
positioning, thereby improving positioning efficiency.

BRIEF DESCRIPTION OF DRAWINGS

[0058]

FIG. 1 is a schematic diagram of a network architec-
ture for positioning a terminal device according to an
embodiment of the present invention;
FIG. 2 is a schematic flowchart of a positioning base
station determining method according to an embod-
iment of the present invention;
FIG. 3 is a schematic diagram of a possible structure
of a positioning server according to an embodiment
of the present invention;
FIG. 4 is a schematic diagram of a possible structure
of a serving base station according to an embodi-
ment of the present invention;
FIG. 5 is a schematic diagram of a network system
for positioning a terminal device according to an em-
bodiment of the present invention;
FIG. 6 is a schematic diagram of a positioning pro-
cedure of an OTDOA positioning method according
to an embodiment of the present invention; and
FIG. 7 is a schematic diagram of a positioning pro-
cedure of a U-TDOA positioning method according
to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0059] To make the objectives, technical solutions, and
advantages of the present invention clearer, the following
further describes the embodiments of the present inven-
tion in detail with reference to the accompanying draw-
ings.
[0060] FIG. 1 shows a network architecture in a posi-
tioning base station determining method according to an
embodiment of the present invention. The network archi-
tecture includes a base station 1, a base station 2, a base
station 3, a terminal device, and a positioning server. In
a technical solution in this embodiment of the present
invention, the positioning server calculates a location of
the terminal device.
[0061] A positioning algorithm based on time differ-
ence of arrival (Time Difference of Arrival, TDOA for
short) measurement is an important positioning algo-
rithm. An observed time difference of arrival (Observed
Time Difference Of Arrival, OTDOA for short) and an up-
link-time difference of arrival (Uplink-Time Difference Of
Arrival, U-TDOA for short) are common positioning tech-
nologies based on time difference of arrival measure-
ment. In both OTDOA and U-TDOA methods, the location
of the terminal device is determined by detecting a time
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difference of arrival of a signal. To perform precise posi-
tioning, the OTDOA/U-TDOA method requires that at
least three base stations simultaneously participate in
positioning parameter measurement. The OTDOA and
U-TDOA methods are used as an example below to de-
scribe a terminal device positioning method.
[0062] When the OTDOA positioning technology is
used, the positioning server determines three or more
base stations, and calculates the location of the terminal
device based on a time difference (Reference Signal
Time Difference, RSTD for short) of arrival at the terminal
device for reference signals sent by the base stations.
Specifically, in an LTE system, an evolved serving mobile
location center (Evolved Serving Mobile Location Center,
E-SMLC for short) determines a plurality of base stations
participating in positioning, and obtains positioning ref-
erence signal (Positioning Reference Signal, PRS for
short) configuration information of the plurality of base
stations. According to the PRS configuration information
of the base stations participating in positioning, the ter-
minal device receives and measures PRSs sent by the
base stations, and sends a measurement result to the E-
SMLC. The E-SMLC calculates the location of the termi-
nal device according to the measurement result. The
PRS configuration information includes but is not limited
to one or more pieces of information such as resource
mapping (for example, resource element (Resource El-
ement, RE for short) mapping) information, an initial PRS
sequence (Initial PRS Sequence) value, subframe con-
figuration (Subframe Configuration) information, base
station location coordinates used for positioning, and
neighboring cell information. The subframe configuration
information may be configuration information of a sub-
frame used to carry the PRS. The terminal device may
obtain, from the E-SMLC by using an auxiliary data mes-
sage defined by the LTE Positioning Protocol (LTE Po-
sitioning Protocol, LPP for short), the PRS configuration
information of the base stations participating in position-
ing. The auxiliary data message provided by the LPP
may include the following information:

(1) Reference cell information, including information
such as a physical cell identifier (Physical Cell Iden-
tifier, PCI for short) of a reference cell and/or PRS
configuration information. The reference cell may be
but is not limited to a serving cell of a to-be-positioned
terminal device, and may be another cell, such as a
neighboring cell of the serving cell.
(2) Neighboring cell list, including information such
as a PCI and a PRS configuration of each neighbor-
ing cell. The neighboring cell information list includes
some neighboring cells with convenient PRS meas-
urement that are selected according to pre-estima-
tion of the location of the terminal device.

[0063] When the U-TDOA positioning technology is
used, the positioning server determines three or more
base stations, and calculates the location of the terminal

device according to a time difference RSTD of arrival at
each base station for a reference signal sent by the ter-
minal device to each base station. Specifically, in an LTE
system, an E-SMLC determines a plurality of base sta-
tions participating in positioning, and obtains configura-
tion information of a sounding reference signal (Sounding
Reference Signal, SRS for short) sent by the terminal
device. According to the SRS configuration information,
the base stations participating in positioning receive and
measure the SRS sent by the terminal device, and send
measurement results to the E-SMLC. The E-SMLC cal-
culates the location of the terminal device according to
the measurement results. The SRS configuration infor-
mation includes but is not limited to resource mapping
(for example, RE mapping) information, an initial SRS
sequence (Initial SRS Sequence) value, and subframe
configuration information. The subframe configuration in-
formation may be configuration information of a subframe
used to carry the SRS. The base station may obtain the
SRS configuration information of the terminal device from
the E-SMLC by using an auxiliary data message defined
by the LPP. For content that may be included in the aux-
iliary data message, refer to the foregoing descriptions.
Details are not described herein again.
[0064] In an existing terminal device positioning meth-
od (including but not limited to the U-TDOA and OTDOA
methods), the positioning server first determines candi-
date base stations, and selects, from the determined can-
didate base stations, a base station participating in po-
sitioning. The positioning server usually responds to a
positioning request of the terminal device, and instructs
the terminal device to report information about a neigh-
boring base station. The terminal device measures the
information about the neighboring base station or infor-
mation about a neighboring cell, and reports a measure-
ment result to the positioning server. The positioning
server determines the candidate base stations according
to the measurement result, and further selects the base
station participating in positioning. Consequently, when
the terminal device measures the neighboring base sta-
tion or the neighboring cell, the positioning server is in a
waiting state, thereby prolonging positioning.
[0065] The embodiments of the present invention pro-
vide a positioning base station determining method in
which a base station can be effectively selected for po-
sitioning, thereby increasing a positioning speed, and im-
proving positioning efficiency.
[0066] The terminal device in the embodiments of the
present invention may be a device that provides a user
with voice and/or data connectivity, a handheld device
with a radio connection function, or another processing
device connected to a wireless modem. A wireless ter-
minal may communicate with one or more core networks
through a radio access network (Radio Access Network,
RAN). The wireless terminal may be a mobile terminal,
such as a mobile phone (or referred to as a "cellular"
phone) or a computer with a mobile terminal, for example,
may be a portable, pocket-sized, handheld, or computer
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built-in mobile apparatus, or an in-vehicle mobile appa-
ratus, which exchanges voice and/or data with the radio
access network. For example, the wireless terminal may
be a device such as a personal communications service
(PCS, Personal Communications Service) phone, a
cordless telephone set, a Session Initiation Protocol
(SIP) phone, a wireless local loop (WLL, Wireless Local
Loop) station, or a personal digital assistant (PDA, Per-
sonal Digital Assistant). The wireless terminal may also
be referred to as a system, a subscriber unit (Subscriber
Unit), a subscriber station (Subscriber Station), a mobile
station (Mobile Station), a mobile terminal (Mobile), a re-
mote station (Remote Station), an access point (Access
Point), a remote terminal (Remote Terminal), an access
terminal (Access Terminal), a user terminal (User Termi-
nal), a user agent (User Agent), a user device (User De-
vice), or user equipment (User Equipment).
[0067] The base station in the embodiments of the
present invention includes but is not limited to one or
more of a macro base station, a micro base station, a
pico base station, a pico remote radio unit (pico Remote
Radio Unit, pRRU for short) and a remote radio unit (Re-
mote Radio Head, RRH for short) and the like that belong
to a same macro base station, and a pRRU, an RRH,
and the like that belong to different macro base stations.
In addition, the base station may be a base station in a
Global System for Mobile Communications (Global Sys-
tem for Mobile communications, GSM for short) system
or a Code Division Multiple Access (Code Division Mul-
tiple Access, CDMA for short) system, or may be a NodeB
(NodeB) in a Wideband Code Division Multiple Access
(Wideband Code Division Multiple Access, WCDMA for
short) system, or may be an evolved NodeB (evolved
Node B, eNB or eNodeB for short) in LTE, which is not
limited in this application.
[0068] The positioning server mentioned in the embod-
iments of the present invention may be a logical entity
(for example, a network element that participates in po-
sitioning and that is disposed in a network device) or a
hardware device integrated into the network device, or
may be a network element device independent of a base
station or another network device. This is not limited in
this application.
[0069] In the terminal device positioning method pro-
vided in the embodiments of the present invention, a ref-
erence signal needs to be transmitted between a network
device and a terminal device by using a selected re-
source. The resource may be allocated by the network
device, or may be selected by the terminal device in a
resource pool allocated by the network device. The re-
source may be any resource in time-frequency domain.
[0070] Referring to FIG. 2, the following describes a
positioning base station determining method according
to an embodiment of the present invention.
[0071] S201. A positioning server receives a position-
ing request message from a terminal device.
[0072] S202. The positioning server obtains informa-
tion about a candidate base station from a serving base

station according to the positioning request message,
where the serving base station is a serving base station
of the terminal device, and the information about a can-
didate base station indicates at least one base station.
[0073] S203. The positioning server determines a po-
sitioning base station set according to the information
about a candidate base station, where the positioning
base station set includes a positioning base station con-
figured to position the terminal device, and the positioning
base station includes one or more of the at least one
base station and/or the serving base station.
[0074] This embodiment of the present invention pro-
vides the positioning base station determining method.
The positioning server may directly obtain the information
about a candidate base station from the serving base
station, so as to determine the positioning base station
set used for positioning. By using the positioning base
station determining method provided in this embodiment
of the present invention, the positioning server can obtain
the information about a candidate base station in time,
thereby reducing a positioning time, and improving posi-
tioning efficiency.
[0075] It should be noted that the serving base station
in this embodiment of the present invention may be one
base station or a group of base stations responsible for
direct communication with the terminal device. For ex-
ample, if the terminal device supports a carrier aggrega-
tion technology, the serving base station may be a base
station corresponding to each carrier. For another exam-
ple, the serving base station may be a group of base
stations configured to search for the terminal device. If
the terminal device is in an idle state and does not com-
municate with the base station, one or more base stations
are configured to attempt to contact the terminal device
when a network system needs to wake up the idle termi-
nal device, and the one or more base stations are also
considered as serving base stations in this embodiment
of the present invention.
[0076] To avoid ambiguity, in all embodiments of the
present invention, the serving base station may be re-
ferred to as a first base station, and the at least one base
station indicated by the information about a candidate
base station is referred to as a second base station.
[0077] In an optional embodiment, the terminal device
sends the positioning request message to the positioning
server, and the positioning server receives the position-
ing request message, and requests the information about
a candidate base station from the serving base station
of the terminal device.
[0078] Specifically, the positioning server may send in-
dication information to the serving base station according
to the positioning request message, and receive the in-
formation about a candidate base station from the serving
base station. The indication information is used to instruct
the serving base station to send the information about a
candidate base station. The positioning request mes-
sage may include an identifier of the serving base station,
and the positioning server sends the indication informa-
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tion to the serving base station according to the identifier
of the serving base station. Optionally, the terminal de-
vice sends identification information of the serving base
station of the terminal device, together with the position-
ing request message, to the positioning server.
[0079] In another possible case, the positioning server
is integrated into the serving base station of the terminal
device, and provides a positioning service for the terminal
device served by the serving base station. In this case,
the positioning server may directly obtain the information
about a candidate base station from the serving base
station.
[0080] It should be noted that the information about a
candidate base station used to indicate the at least one
base station in this embodiment of the present invention
may include an identifier of the at least one base station
and/or an identifier of at least one neighboring cell.
[0081] In an optional embodiment, the information
about a candidate base station includes an identifier of
the at least one base station, and the at least one base
station includes a neighboring base station of the serving
base station. The serving base station obtains informa-
tion about the neighboring base station, and stores the
information as the information about a candidate base
station. The information about a candidate base station
includes at least an identifier of the neighboring base
station.
[0082] Specifically, the serving base station may ob-
tain the information about the neighboring base station
in a plurality of manners.
[0083] For example, in an implementation, the serving
base station obtains a neighboring base station of the
terminal device to serve as the neighboring base station.
The serving base station instructs the terminal device to
measure the information about the neighboring base sta-
tion, and report a measurement result to the serving base
station. The serving base station determines the neigh-
boring base station of the serving base station according
to the measurement result reported by the terminal de-
vice, and stores the information about the neighboring
base station. The serving base station may instruct the
terminal device to periodically perform measurement and
reporting.
[0084] Optionally, the terminal device may report, to
the serving base station in a form of a neighboring base
station list, the information about the neighboring base
station obtained through measurement, and the neigh-
boring base station list includes at least an identifier of
the neighboring base station. The serving base station
stores the information about the neighboring base station
as the information about a candidate base station.
[0085] Optionally, the terminal device may report, to
the serving base station in a form of a neighboring cell
list, the information about the neighboring base station
obtained through measurement, and the neighboring cell
list includes at least an identifier of a neighboring cell.
The serving base station obtains base station information
of the neighboring cell according to the identifier of the

neighboring cell, and stores the base station information
as the information about a candidate base station. Spe-
cifically, the serving base station may obtain the base
station information of the neighboring cell by using the
identifier of the neighboring cell in a plurality of manners
in the prior art. For example, the serving base station
may send a query instruction to a surrounding base sta-
tion by using a communications interface between base
stations (for example, a communications interface X2 be-
tween eNodeBs), and a base station in a neighboring cell
responds to the query instruction, and feeds back an
identifier of the base station in the neighboring cell to the
serving base station.
[0086] In this implementation, the terminal device may
measure a signal of a surrounding base station or cell,
obtain information such as an identifier and/or receive
power of the surrounding base station or cell, and deter-
mine the information about the neighboring base station
or the neighboring cell. For example, the terminal device
may select all surrounding base stations or cells that can
receive a signal, to serve as the neighboring base station
or cell; or may select a surrounding base station or cell
whose receive power is greater than a specific threshold,
to serve as the neighboring base station or the neighbor-
ing cell. Specific measurement and selection manners
are not specifically limited herein.
[0087] For another example, in another implementa-
tion, the serving base station may obtain the information
about the neighboring base station from network optimi-
zation or planning software. The network optimization or
planning software may be in the serving base station, or
may be in another network element in a network. The
network optimization or planning software can determine
the neighboring base station of the serving base station
by using a network environment and network topology
information. Therefore, the serving base station can ob-
tain the information about the neighboring base station
from the network optimization or planning software.
[0088] For still another example, in still another imple-
mentation, the serving base station stores network topol-
ogy structure information with a specific area range, de-
termines the neighboring base station according to the
stored network topology structure information, and ob-
tains the information about the neighboring base station.
Because various complex network topology structures
have a very large data volume, the serving base station
may selectively store the network topology structure in-
formation with the specific area range, for example, a
base station quantity, a terminal device quantity, and cor-
responding communication quality. Responding to a po-
sitioning request of the positioning server, the serving
base station determines the information about the neigh-
boring base station from the network topology structure
information.
[0089] In another optional embodiment, the informa-
tion about a candidate base station includes an identifier
of the at least one base station, and the at least one base
station includes a neighboring base station of the terminal
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device. The serving base station obtains information
about the neighboring base station, and stores the infor-
mation as the information about a candidate base station.
The information about a candidate base station includes
at least the identifier of the at least one base station.
[0090] Specifically, the serving base station may ob-
tain the information about the neighboring base station
in a plurality of manners.
[0091] For example, in an implementation, the serving
base station instructs the terminal device to report the
information about the neighboring base station to the
serving base station, determines the neighboring base
station according to the information reported by the ter-
minal device, and stores the information about the neigh-
boring base station. The serving base station may in-
struct the terminal device to periodically perform meas-
urement and reporting.
[0092] Optionally, the terminal device may report, to
the serving base station in a form of a neighboring base
station list, the information about the neighboring base
station obtained through measurement, and the neigh-
boring base station list includes at least an identifier of
the neighboring base station. The serving base station
stores the information about the neighboring base station
as the information about a candidate base station.
[0093] Optionally, the terminal device may report, to
the serving base station in a form of a neighboring cell
list, the information about the neighboring base station
obtained through measurement, and the neighboring cell
list includes at least an identifier of a neighboring cell.
The serving base station obtains base station information
of the neighboring cell according to the identifier of the
neighboring cell, and stores the base station information
as the information about a candidate base station. Spe-
cifically, the serving base station may obtain the base
station information of the neighboring cell by using the
identifier of the neighboring cell in a plurality of manners
in the prior art. For example, the serving base station
may send a query instruction to a surrounding base sta-
tion by using a communications interface between base
stations (for example, a communications interface X2 be-
tween eNodeBs), and a base station in a neighboring cell
responds to the query instruction, and feeds back an
identifier of the base station in the neighboring cell to the
serving base station.
[0094] In this implementation, the terminal device may
measure a signal of a surrounding base station or cell,
obtain information such as an identifier and/or receive
power of the surrounding base station or cell, and deter-
mine the information about the neighboring base station
or the neighboring cell. For example, the terminal device
may select all surrounding base stations or cells that can
receive a signal, to serve as the neighboring base station
or cell; or may select a surrounding base station or cell
whose receive power is greater than a specific threshold,
to serve as the neighboring base station or the neighbor-
ing cell. Specific measurement and selection manners
are not specifically limited herein.

[0095] Further, to distinguish between neighboring
base stations of different terminal devices, the serving
base station performs associated storage on an identifier
of the terminal device and the information about the
neighboring base station or cell that is reported by the
terminal device to the serving base station.
[0096] For another example, in another implementa-
tion, the serving base station may obtain the information
about the neighboring base station from network optimi-
zation or planning software. The network optimization or
planning software may be in the serving base station, or
may be in another network element in a network. The
network optimization or planning software can determine
the neighboring base station of the terminal device by
using a network environment and network topology in-
formation. Therefore, the serving base station can obtain
the information about the neighboring base station from
the network optimization or planning software.
[0097] In still another optional embodiment, the infor-
mation about a candidate base station includes an iden-
tifier of at least one neighboring cell, and the at least one
cell includes a neighboring cell of the terminal device.
The serving base station obtains information about the
neighboring cell, and stores the information as the infor-
mation about a candidate base station. The information
about a candidate base station includes at least an iden-
tifier of the neighboring cell.
[0098] Specifically, the serving base station instructs
the terminal device to measure the information about the
neighboring cell and report the information about the
neighboring cell to the serving base station. The serving
base station determines the neighboring cell of the ter-
minal device according to a measurement result reported
by the terminal device, and stores the information about
the neighboring cell. The serving base station may in-
struct the terminal device to periodically perform meas-
urement and reporting.
[0099] Optionally, the terminal device may report, to
the serving base station in a form of a neighboring cell
list, the information about the neighboring cell obtained
through measurement, and the neighboring cell list in-
cludes at least an identifier of a neighboring cell. The
serving base station stores the information about the
neighboring cell as the information about a candidate
base station. For a manner of determining the neighbor-
ing cell, refer to descriptions of the foregoing optional
embodiments. Details are not described herein again.
[0100] In this optional embodiment, the information
about a candidate base station stored in the serving base
station includes the information about the at least one
neighboring cell. The serving base station reports the
information about a candidate base station to the posi-
tioning server, so that the positioning server determines
base station information of the at least one neighboring
cell according to the information about the at least one
neighboring cell.
[0101] In still another optional embodiment, the infor-
mation about a candidate base station includes an iden-
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tifier of the at least one base station and an identifier of
at least one neighboring cell. The at least one base sta-
tion includes a neighboring base station of the serving
base station and/or a neighboring base station of the ter-
minal device, and the at least one neighboring cell in-
cludes a neighboring cell of the terminal device. The serv-
ing base station obtains information about the neighbor-
ing base station and the neighboring cell, and stores the
information as the information about a candidate base
station. The information about a candidate base station
includes at least the identifier of the at least one base
station and the identifier of the at least one cell.
[0102] Specifically, for a manner of obtaining the infor-
mation about the neighboring base station and the neigh-
boring cell by the serving base station, refer to descrip-
tions in the foregoing optional embodiments. Details are
not described herein again.
[0103] In this optional embodiment, the information
about a candidate base station stored in the serving base
station includes the information about the at least one
neighboring cell. The serving base station reports the
information about a candidate base station to the posi-
tioning server, so that the positioning server determines
base station information of the at least one neighboring
cell according to the information about the at least one
neighboring cell. Specifically, the serving base station
may obtain the base station information of the neighbor-
ing cell by using the identifier of the neighboring cell in a
plurality of manners in the prior art. For example, the
serving base station may send a query instruction to a
surrounding base station by using a communications in-
terface between base stations (for example, a commu-
nications interface X2 between eNodeBs), and a base
station in a neighboring cell responds to the query in-
struction, and feeds back an identifier of the base station
in the neighboring cell to the serving base station.
[0104] In step S203, the positioning server determines
the positioning base station set according to the informa-
tion about a candidate base station. In this embodiment
of the present invention, the information about a candi-
date base station used to indicate the at least one base
station may include an identifier of the at least one base
station and/or an identifier of at least one neighboring
cell. Therefore, before determining the positioning base
station set, the positioning server needs to determine in-
formation about a candidate base station according to
the information about a candidate base station.
[0105] When the information about a candidate base
station includes the identifier of the at least one base
station, the positioning server determines the positioning
base station set according to the identifier of the at least
one base station.
[0106] When the information about a candidate base
station includes the identifier of the at least one neigh-
boring cell, the positioning server determines the posi-
tioning base station set according to the identifier of the
at least one neighboring cell. Specifically, the positioning
server may determine, according to the identifier of the

at least one neighboring cell, information about at least
one base station corresponding to the at least one neigh-
boring cell, and then determine the positioning base sta-
tion set according to the information about the at least
one base station.
[0107] Specifically, the positioning server may deter-
mine the positioning base station set according to the
information about the at least one base station included
in the information about a candidate base station in a
plurality of manners.
[0108] For example, in an implementation, the infor-
mation about the at least one base station includes at
least the identifier of the at least one base station. The
positioning server may send a request message to the
at least one base station according to the identifier of the
at least one base station. The request message is used
to request the at least one base station to feed back at
least one piece of information such as base station co-
ordinates, base station load, and a positioning reference
signal configuration of a base station. The at least one
base station responds to the request message and feeds
back corresponding information. The positioning server
determines, according to the information fed back by the
at least one base station, a base station participating in
positioning.
[0109] Further, the request message is further used to
request the at least one base station to feed back infor-
mation about a neighboring base station or a neighboring
cell. The at least one base station responds to the request
message and feeds back corresponding information. The
positioning server obtains, according to the feedback in-
formation, more base stations that can be configured to
position the terminal device. The positioning server may
send a request message to the neighboring base station
or a base station of the neighboring cell, and the neigh-
boring base station or the neighboring cell is fed back by
the at least one base station. The request message is
used to request to obtain a neighboring base station or
a neighboring cell of the neighboring base station or the
neighboring cell, so as to obtain more base stations that
can be configured to position the terminal device. In this
step, more candidate base stations configured to position
the terminal device are provided for the positioning serv-
er, so that the positioning server can determine a specific
quantity of most appropriate base stations to position the
terminal device.
[0110] For another example, in another implementa-
tion, information about the at least one base station in-
cludes at least an identifier of the at least one base station
and status information of the at least one base station,
and the positioning server determines the positioning
base station set according to the identifier and the status
information of the at least one base station.
[0111] Optionally, the status information of the at least
one base station may include receive power of the ter-
minal device. The positioning server may select, accord-
ing to the receive power, first N base stations with rela-
tively large receive power in the at least one base station
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and the serving base station, to serve as positioning base
stations, and determine the positioning base station set,
where N is a positive integer.
[0112] Optionally, the status information of the at least
one base station may include at least one of a path loss
estimated by a base station, base station coordinates, a
positioning reference signal configuration of a base sta-
tion, base station load, receive power of a base station,
an uplink/downlink signal receiving time of a base station,
and the like. The positioning server may select N appro-
priate base stations as positioning base stations accord-
ing to one or more pieces of the foregoing status infor-
mation, and determine the positioning base station set,
where N is a positive integer.
[0113] In this implementation, the status information of
the at least one base station indicated by the information
about a candidate base station may be sent by the serv-
ing base station to the positioning server. The status in-
formation may be sent to the positioning server by the
serving base station together with the identifier of the at
least one base station, or may be independently sent to
the positioning server by the serving base station. For
example, the serving base station may first send the iden-
tifier of the at least one base station to the positioning
server, respond to a requirement imposed by the posi-
tioning server on the status information of the at least
one base station, obtain the status information of the at
least one base station, and send the status information
to the positioning server. Alternatively, the serving base
station automatically obtains the status information of the
at least one base station according to the identifier of the
at least one base station, and simultaneously or sepa-
rately sends the identifier and the status information to
the positioning server. There are a plurality of implemen-
tations in the prior art for obtaining the status information
of the at least one base station by the serving base sta-
tion. Details are not described herein again.
[0114] For any one of the foregoing embodiments or
implementations, it should be noted that three or more
positioning base stations are required for a positioning
method such as the OTDOA or U-TDOA. Therefore, the
information about a candidate base station needs to in-
dicate at least two base stations. The positioning server
determines M positioning base stations according to the
information about a candidate base station, where M is
greater than or equal to 3.
[0115] For example, the M positioning base stations
include at least two of the at least two base stations in-
dicated by the information about a candidate base station
and the serving base station.
[0116] For another example, the information about a
candidate base station indicates at least three base sta-
tions, and the N positioning base stations include at least
three of the at least three base stations indicated by the
information about a candidate base station.
[0117] Referring to FIG. 3, the following describes a
positioning server according to an embodiment of the
present invention.

[0118] The positioning server includes a receiving unit
301, a processing unit 302, and a sending unit 303, and
may further include a storage unit (not shown in the fig-
ure) according to an actual requirement.
[0119] The receiving unit 301 is configured to receive
a positioning request message from a terminal device.
[0120] The processing unit 302 is configured to obtain
information about a candidate base station from a serving
base station according to the positioning request mes-
sage, and determine a positioning base station set ac-
cording to the information about a candidate base station.
[0121] The sending unit 303 is configured to send in-
dication information to the serving base station according
to the positioning request message. The indication infor-
mation is used to instruct the serving base station to send
the information about a candidate base station. In addi-
tion, the receiving unit 301 receives the information about
a candidate base station from the serving base station.
[0122] The serving base station is a serving base sta-
tion of the terminal device, the information about a can-
didate base station indicates at least one base station,
the positioning base station set includes a positioning
base station configured to position the terminal device,
and the positioning base station includes one or more of
the at least one base station and/or the serving base
station.
[0123] In an optional embodiment, the positioning re-
quest message includes an identifier of the serving base
station of the terminal device, and the sending unit 303
sends the indication information to the serving base sta-
tion according to the identifier of the serving base station.
[0124] In another optional embodiment, the informa-
tion about a candidate base station includes an identifier
of the at least one base station and/or an identifier of at
least one neighboring cell.
[0125] Optionally, the processing unit 302 determines
the positioning base station set according to the identifier
of the at least one base station.
[0126] Optionally, the processing unit 302 determines,
according to the identifier of the at least one cell, at least
one base station corresponding to the at least one neigh-
boring cell, and determines the positioning base station
set according to information about the at least one base
station.
[0127] Optionally, the processing unit 302 determines,
according to the identifier of the at least one neighboring
cell, at least one base station corresponding to the at
least one neighboring cell, and determines the position-
ing base station set according to information about the
at least one base station included in the information about
a candidate base station and according to the information
about the at least one base station determined by the at
least one neighboring cell. The information about the at
least one base station includes at least the identifier of
the at least one base station.
[0128] Optionally, the information about a candidate
base station further includes status information of the at
least one base station. The positioning server determines
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the positioning base station set according to the identifier
of the at least one base station and/or the identifier of the
at least one neighboring cell and the status information.
[0129] Specifically, the status information includes re-
ceive power of the terminal device.
[0130] It should be noted that for specific implementa-
tions of receiving and sending information and determin-
ing the positioning base station set by the positioning
server, reference may be made to the descriptions of the
positioning base station determining method in the first
embodiment of the present invention. The positioning
server in this embodiment and the positioning base sta-
tion determining method in the first embodiment of the
present invention corresponding to FIG. 2 are according
to a same concept, and therefore, have the same tech-
nical effects. Specific functions of the receiving unit 301,
the processing unit 302, and the sending unit 303 includ-
ed in the positioning server in this embodiment, terms,
and implementation details are corresponding to func-
tions in the method embodiment corresponding to FIG.
2. For specific content, refer to the descriptions in the
method embodiment corresponding to FIG. 2 of the
present invention. Details are not described herein again.
[0131] It should be noted that in actual application, a
corresponding functional unit in this embodiment may be
implemented by corresponding hardware, or may be
completed by corresponding hardware executing corre-
sponding software. For example, the sending unit 303
may be hardware that has a function of executing the
foregoing sending module, such as a transmitter, or may
be a general processor or another hardware device that
can execute a corresponding computer program, so as
to complete the foregoing function. For another example,
the processing unit 302 may be hardware that has a func-
tion of executing the foregoing processing module, such
as a processor, or may be another hardware device that
can execute a corresponding computer program, so as
to complete the foregoing function. For still another ex-
ample, the receiving unit 301 may be hardware that has
a function of executing the foregoing receiving module,
such as a receiver, or may be a general processor or
another hardware device that can execute a correspond-
ing computer program, so as to complete the foregoing
function.
[0132] Referring to FIG. 4, the following describes a
possible structure of a serving base station according to
an embodiment of the present invention.
[0133] The serving base station includes a storage unit
401, a receiving unit 402, a sending unit 403, and a
processing unit 404.
[0134] The storage unit 401 is configured to store in-
formation about a candidate base station.
[0135] The receiving unit 402 is configured to obtain
indication information from a positioning server. The in-
dication information is used to instruct the base station
to send the information about a candidate base station
used for positioning a terminal device.
[0136] The sending unit 403 is configured to send the

information about a candidate base station. The informa-
tion about a candidate base station is used to determine
a positioning base station set.
[0137] The processing unit 404 is configured to deter-
mine the information about a candidate base station ac-
cording to the indication information, and instruct the
sending unit 403 to send the information about a candi-
date base station.
[0138] The positioning base station set includes a po-
sitioning base station configured to position the terminal
device.
[0139] In an optional embodiment, the information
about a candidate base station stored by the storage unit
401 may be actively obtained by the serving base station,
or may be reported by one or more terminal devices
served by the serving base station.
[0140] In another optional embodiment, the informa-
tion about a candidate base station includes an identifier
of the at least one base station and/or an identifier of at
least one neighboring cell, and the identifier of the at least
one neighboring cell is used to indicate an identifier of at
least one base station respectively corresponding to the
at least one neighboring cell.
[0141] Optionally, the information about a candidate
base station further includes status information of the at
least one base station, and the status information in-
cludes receive power of the terminal device.
[0142] In another optional embodiment, the informa-
tion about a candidate base station includes neighboring
base station information of the serving base station
and/or neighboring base station information of one or
more terminal devices, and the serving base station is a
serving base station of the one or more terminal devices.
[0143] It should be noted that for specific implementa-
tions of receiving, sending, and processing information
by the serving base station, reference may be made to
the descriptions of the positioning base station determin-
ing method in the first embodiment of the present inven-
tion. The serving base station in this embodiment and
the positioning base station determining method in the
first embodiment of the present invention corresponding
to FIG. 2 are according to a same concept, and therefore,
have the same technical effects. Specific functions of the
storage unit 401, the receiving unit 402, the sending unit
403, and the processing unit 404 included in the serving
base station in this embodiment, terms, and implemen-
tation details are corresponding to functions of the serv-
ing base station in the method embodiment correspond-
ing to FIG. 2. For specific content, refer to the descriptions
in the method embodiment corresponding to FIG. 2 of
the present invention. Details are not described herein
again.
[0144] It should be noted that in actual application, a
corresponding functional unit in this embodiment may be
implemented by corresponding hardware, or may be
completed by corresponding hardware executing corre-
sponding software. For example, the sending unit 403
may be hardware that has a function of executing the
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foregoing sending module, such as a transmitter, or may
be a general processor or another hardware device that
can execute a corresponding computer program, so as
to complete the foregoing function. For another example,
the processing unit 404 may be hardware that has a func-
tion of executing the foregoing processing module, such
as a processor, or may be another hardware device that
can execute a corresponding computer program, so as
to complete the foregoing function. For still another ex-
ample, the receiving unit 402 may be hardware that has
a function of executing the foregoing receiving module,
such as a receiver, or may be a general processor or
another hardware device that can execute a correspond-
ing computer program, so as to complete the foregoing
function. The storage unit 401 may be any computer
readable storage medium, and the storage medium may
include a read-only memory (ROM, Read-only Memory),
a random access memory (RAM, Random Access Mem-
ory), a magnetic disk, an optical disc, or the like.
[0145] Referring to FIG. 5, the following describes a
network system according to an embodiment of the
present invention.
[0146] The network system includes a positioning
server 501, a first base station 502, and at least one sec-
ond base station 503.
[0147] The positioning server 501 is configured to: re-
ceive a positioning request message from a terminal de-
vice 504; send indication information to the first base sta-
tion 502 according to the positioning request message;
obtain information about a candidate base station from
the first base station 502, where the information about a
candidate base station indicates the at least one second
base station 503; and determine a positioning base sta-
tion set according to the information about a candidate
base station.
[0148] The first base station 502 is configured to obtain
the indication information from the positioning server 501,
and send the information about a candidate base station
to the positioning server 501.
[0149] The at least one second base station 503 is con-
figured to receive a positioning notification from the po-
sitioning server, and send a positioning reference signal
to the terminal device.
[0150] The positioning base station set includes a po-
sitioning base station configured to position the terminal
device, and the positioning base station includes one or
more of the at least one second base station and/or the
first base station.
[0151] In an optional embodiment, the first base station
502 is a serving base station of the terminal device 504
that requests positioning. The positioning request mes-
sage sent by the terminal device includes identification
information of the serving base station of the terminal
device, and the identification information is used by the
positioning server 501 to determine the serving base sta-
tion 502 of the terminal device 504. Further, optionally,
the indication information sent by the positioning server
501 to the first base station 502 may include an identifier

of the terminal device 504.
[0152] In this embodiment of the present invention, the
information about a candidate base station may include
one or more pieces of information, and the positioning
server 501 determines the positioning base station set
by using the one or more pieces of information.
[0153] Optionally, the information about a candidate
base station includes an identifier of the at least one sec-
ond base station 503, and the positioning server is con-
figured to determine the positioning base station set ac-
cording to the identifier of the at least one second base
station.
[0154] Further, optionally, the information about a can-
didate base station includes an identifier of at least one
neighboring cell, and the positioning server 501 is con-
figured to determine the positioning base station set ac-
cording to the identifier of the at least one neighboring
cell.
[0155] Further, optionally, the information about a can-
didate base station further includes status information of
the at least one second base station 503, and the posi-
tioning server 501 determines the positioning base sta-
tion set according to the identifier and the status infor-
mation of the at least one second base station 503.
[0156] In another optional embodiment, only the first
base station 502 is configured to position the terminal
device, and the at least one second base station 503
does not receive any positioning notification, and does
not participate in positioning the terminal device.
[0157] In the foregoing network system mentioned in
this embodiment of the present invention, the positioning
server directly obtains the information about a candidate
base station from the first base station, so as to determine
the positioning base station set used for positioning,
thereby reducing a positioning time, and improving posi-
tioning efficiency.
[0158] The positioning base station determining meth-
od provided in the embodiments of the present invention
is applied to specific terminal device positioning, so that
the positioning server directly requests the information
about a candidate base station from the serving base
station, to determine the positioning base station set.
[0159] The positioning server receives the positioning
request message sent by the terminal device; and sends
the indication information to the serving base station of
the terminal device. A neighboring cell list field "Neighbor
cell list" is added into the indication information sent by
the positioning server to the serving base station, so that
the positioning server uses the field to request the serving
base station to return the information about a candidate
base station. In response to the indication information,
the serving base station adds a neighboring cell list field
"Neighbor cell list" into a response message to be sent
to the positioning server, and provides the positioning
server with the information about a candidate base sta-
tion by using the field.
[0160] The following uses OTDOA and U-TDOA meth-
ods as examples to separately describe a terminal device
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positioning method using the positioning base station de-
termining method provided in the embodiments of the
present invention.
[0161] In an implementation, the positioning base sta-
tion determining method provided in the embodiments of
the present invention is applied to the OTDOA positioning
method. As shown in FIG. 6, a specific positioning pro-
cedure is as follows.
[0162] S601. A terminal device sends a positioning re-
quest message to a positioning server, and the position-
ing server receives the positioning request message.
This step is optional.
[0163] S602. The positioning server sends indication
information to a serving base station of the terminal de-
vice.
[0164] S603. The serving base station receives and
responds to the indication information, obtains informa-
tion about a candidate base station, and sends the infor-
mation about a candidate base station to the positioning
server.
[0165] S604. The positioning server determines, ac-
cording to the information about a candidate base station,
a positioning base station set used for positioning the
terminal device, and instructs a base station (1-n) in the
positioning base station set to send a PRS to the terminal
device.
[0166] Specifically, the positioning server sends an
auxiliary data message to the terminal device, and the
auxiliary data message indicates configuration informa-
tion of the PRS, so that the terminal device receives and
measures the downlink reference signal. The PRS con-
figuration information includes but is not limited to one or
more pieces of information such as resource mapping
(for example, resource element (Resource Element, RE
for short) mapping) information, an initial PRS sequence
(Initial PRS Sequence) value, subframe configuration
(Subframe Configuration) information, base station loca-
tion coordinates used for positioning, and neighboring
cell information.
[0167] S605. Each base station in the positioning base
station set sends the PRS.
[0168] S606. The terminal device measures and
records PRSs sent by any two base stations in the posi-
tioning base station set, calculates a time difference
RSTD of arrival at the terminal device, and reports the
RSTD to the positioning server.
[0169] S607. The positioning server obtains location
coordinates of the terminal device through calculation
according to an RSTD measurement value reported by
the terminal device.
[0170] Specifically, in the OTDOA positioning method,
a location of the terminal device is determined by detect-
ing a time difference of arrival at the terminal device for
PRSs sent by at least three different base stations. A
specific algorithm may be as follows: The terminal device
is located on a hyperbola using two base stations as focal
points, coordinates of the terminal device are (x, y), lo-
cation coordinates of a base station i are (xi, y,), a time

for sending a signal by the base station i is T;, and a time
for receiving the PRS by the terminal device is t;. At least
two hyperbolic equations are established, and an inter-
secting point of two hyperbolic lines is two-dimensional
location coordinates of the terminal device. The two-di-
mensional geographic coordinates of the terminal device
may be obtained by solving the equations.
[0171] In another implementation, the positioning base
station determining method provided in the embodiments
of the present invention is applied to the U-TDOA posi-
tioning method. As shown in FIG. 7, a specific positioning
procedure is as follows.
[0172] S701. A terminal device sends a positioning re-
quest message to a positioning server, and the position-
ing server receives the positioning request message.
This step is optional.
[0173] S702. The positioning server sends indication
information to a serving base station of the terminal de-
vice.
[0174] S703. The serving base station receives and
responds to the indication information, obtains informa-
tion about a candidate base station, and sends the infor-
mation about a candidate base station to the positioning
server.
[0175] S704. The positioning server determines, ac-
cording to the information about a candidate base station,
a positioning base station set used for positioning the
terminal device, and instructs the terminal device to send
an SRS to a base station in the positioning base station
set.
[0176] Specifically, the positioning server sends an
auxiliary data message to each base station in the posi-
tioning base station set, and the auxiliary data message
indicates configuration information of the SRS, so that
the base station receives and measures the uplink ref-
erence signal. The SRS configuration information in-
cludes but is not limited to resource mapping (for exam-
ple, RE mapping) information, an initial SRS sequence
(Initial SRS Sequence) value, and subframe configura-
tion information.
[0177] S705. The terminal device sends the SRS to
each base station (1-n) in the positioning set.
[0178] S706. Each base station measures and records
a time of arrival of the SRS, and reports the time of arrival
to the positioning server.
[0179] S707. The positioning server receives the times
of arrival, calculates a time difference RSTD of arrival for
SRSs of every two base stations, and obtains location
coordinates of the terminal device through calculation.
[0180] Specifically, for a specific algorithm for calcu-
lating the location of the terminal device in the U-TDOA
positioning method, refer to the location calculation al-
gorithm in the foregoing OTDOA positioning method. De-
tails are not described herein again.
[0181] In the foregoing U-TDOA/OTDOA positioning
method, the positioning server directly obtains the infor-
mation about a candidate base station from the serving
base station, and determines the positioning base station
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set used for positioning, thereby reducing a positioning
time, and improving positioning efficiency.
[0182] It should be noted that the OTDOA and the U-
TDOA are two common terminal device positioning meth-
ods. There are a plurality of other types of positioning
methods in the prior art, and more different types of po-
sitioning methods may exist in the future. The OTDOA/U-
TDOA is used only as an example in the present invention
to record the terminal device positioning method using
the positioning base station determining method provid-
ed in the embodiments of the present invention, but the
protection scope of the present invention is not limited
thereto. The embodiments of the present invention pro-
vide the positioning base station determining method,
and the positioning server, the serving base station, and
the network system that support the foregoing positioning
base station determining method. Regardless of a type
of the terminal device positioning method, application of
the positioning base station determining method provid-
ed in the embodiments of the present invention to a cor-
responding positioning method, and function support
provided by the positioning server, the serving base sta-
tion, and the network system for the positioning base
station determining method are within the protection
scope of the present invention.
[0183] It can be understood that FIG. 3 to FIG. 5 show
only simplified designs of a positioning server and a serv-
ing base station. In actual application, the positioning
server and the serving base station each may include
any quantity of transmitters, receivers, processors, con-
trollers, memories, communications units, and the like.
For a server and a base station, functions of the trans-
mitter, the receiver, and the processor are not merely
limited to functions of cooperatively performing a posi-
tioning base station determining method procedure pro-
vided in the embodiments of the present invention, and
may be further used for cooperatively performing another
function, for example, a basic communications function
and execution of various applications. Details are not de-
scribed herein. All positioning servers and base stations
that can implement the technical solutions of the present
invention are within the protection scope of the present
invention.
[0184] A person of ordinary skill in the art may be aware
that, in combination with the positioning server and var-
ious base stations described in the embodiments dis-
closed in this specification, functions may be implement-
ed by using electronic hardware or a combination of com-
puter software and electronic hardware. Whether the
functions are performed by hardware or software de-
pends on particular applications and design constraint
conditions of the technical solutions. A person of ordinary
skill in the art may use different methods to implement
the described functions for each particular application,
but it should not be considered that the implementation
goes beyond the scope of the present invention.
[0185] The processor in the embodiments of the
present invention may be a central processing unit

(CPU), a general purpose processor, a digital signal proc-
essor (DSP), an application-specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or an-
other programmable logic device, a transistor logic de-
vice, a hardware component, or any combination thereof.
The controller/processor may implement or execute var-
ious example logical blocks, modules, and circuits de-
scribed with reference to content disclosed in the present
invention. Alternatively, the processor may be a combi-
nation of processors implementing a computing function,
for example, a combination of one or more microproces-
sors, or a combination of the DSP and a microprocessor.
[0186] Method steps described in combination with the
content disclosed in the present invention may be imple-
mented by hardware, or may be implemented by a proc-
essor executing a software instruction. The software in-
struction may be formed by a corresponding software
module. The software module may be located in a RAM
memory, a flash memory, a ROM memory, an EPROM
memory, an EEPROM memory, a register, a hard disk,
a removable magnetic disk, a CD-ROM, or a storage me-
dium of any other form known in the art. For example, a
storage medium is coupled to a processor, so that the
processor can read information from the storage medium
or write information into the storage medium. Certainly,
the storage medium may be a component of the proces-
sor. The processor and the storage medium may be lo-
cated in the application-specific integrated circuit (ASIC).
In addition, the ASIC may be located in a terminal device.
Certainly, the processor and the storage medium may
exist in the terminal device as discrete components.
[0187] A person skilled in the art should be aware that
in the foregoing one or more examples, functions de-
scribed in the present invention may be implemented by
hardware, software, firmware, or any combination there-
of. When the present invention is implemented by soft-
ware, the foregoing functions may be stored in a compu-
ter-readable medium or transmitted as one or more in-
structions or code in the computer-readable medium. The
computer-readable medium includes a computer storage
medium and a communications medium. The communi-
cations medium includes any medium that enables a
computer program to be transmitted from one place to
another. The storage medium may be any available me-
dium accessible to a general-purpose or dedicated com-
puter.
[0188] It should be understood that "an embodiment",
"one embodiment", or "this embodiment of the present
invention" mentioned in the whole specification means
that particular features, structures, or characteristics re-
lated to the embodiment are included in at least one em-
bodiment of the present invention. Therefore, "in an em-
bodiment", "in one embodiment", or "in this embodiment
of the present invention" appearing throughout the spec-
ification does not refer to a same embodiment. In addi-
tion, these particular features, structures, or characteris-
tics may be combined in one or more embodiments by
using any appropriate manner.

27 28 



EP 3 461 190 A1

16

5

10

15

20

25

30

35

40

45

50

55

[0189] It should be understood that sequence numbers
of the foregoing processes do not mean execution se-
quences in various embodiments of the present inven-
tion. The execution sequences of the processes should
be determined according to functions and internal logic
of the processes, and should not be construed as any
limitation on the implementation processes of the em-
bodiments of the present invention.
[0190] The objectives, technical solutions, and bene-
fits of the present invention are further described in detail
in the foregoing specific embodiments. It should be un-
derstood that the foregoing descriptions are merely spe-
cific embodiments of the present invention, but are not
intended to limit the protection scope of the present in-
vention. Any modification, equivalent replacement, or im-
provement made within the spirit and principle of the
present invention shall fall within the protection scope of
the present invention.

Claims

1. A positioning base station determining method, com-
prising:

receiving, by a positioning server, a positioning
request message from a terminal device;
obtaining, by the positioning server, information
about a candidate base station from a serving
base station according to the positioning request
message, wherein the serving base station is a
serving base station of the terminal device, and
the information about a candidate base station
indicates at least one base station; and
determining, by the positioning server, a posi-
tioning base station set according to the infor-
mation about a candidate base station, wherein
the positioning base station set comprises a po-
sitioning base station configured to position the
terminal device, and the positioning base station
comprises one or more of the at least one base
station and/or the serving base station.

2. The method according to claim 1, wherein
the obtaining, by the positioning server, information
about a candidate base station from a serving base
station according to the positioning request message
comprises:

sending, by the positioning server, indication in-
formation to the serving base station according
to the positioning request message, wherein the
indication information is used to instruct the
serving base station to send the information
about a candidate base station; and
receiving, by the positioning server, the informa-
tion about a candidate base station from the
serving base station.

3. The method according to claim 2, wherein
the positioning request message comprises an iden-
tifier of the serving base station; and
the sending, by the positioning server, indication in-
formation to the serving base station according to
the positioning request message comprises:
sending, by the positioning server, the indication in-
formation to the serving base station according to
the identifier of the serving base station.

4. The method according to claim 2 or 3, wherein
the indication information comprises an identifier of
the terminal device.

5. The method according to any one of claims 1 to 4,
wherein
the information about a candidate base station com-
prises an identifier of the at least one base station;
and
the determining, by the positioning server, a posi-
tioning base station set according to the information
about a candidate base station comprises:
determining, by the positioning server, the position-
ing base station set according to the identifier of the
at least one base station.

6. The method according to any one of claims 1 to 5,
wherein
the information about a candidate base station com-
prises an identifier of at least one neighboring cell;
and
the determining, by the positioning server, a posi-
tioning base station set according to the information
about a candidate base station comprises:
determining, by the positioning server, the position-
ing base station set according to the identifier of the
at least one neighboring cell.

7. The method according to claim 5, wherein
the information about a candidate base station fur-
ther comprises status information of the at least one
base station; and
the determining, by the positioning server, a posi-
tioning base station set according to the information
about a candidate base station comprises:
determining, by the positioning server, the position-
ing base station set according to the identifier and
the status information of the at least one base station.

8. A positioning server, wherein the positioning server
comprises:

a receiving unit, configured to receive a position-
ing request message from a terminal device; and
a processing unit, configured to obtain informa-
tion about a candidate base station from a serv-
ing base station according to the positioning re-
quest message, and determine a positioning
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base station set according to the information
about a candidate base station, wherein
the serving base station is a serving base station
of the terminal device, the information about a
candidate base station indicates at least one
base station, the positioning base station set
comprises a positioning base station configured
to position the terminal device, and the position-
ing base station comprises one or more of the
at least one base station and/or the serving base
station.

9. The positioning server according to claim 8, wherein
the positioning server further comprises:

a sending unit, configured to send indication in-
formation to the serving base station according
to the positioning request message, wherein the
indication information is used to instruct the
serving base station to send the information
about a candidate base station; and
the receiving unit is further configured to receive
the information about a candidate base station
from the serving base station, wherein
the information about a candidate base station
obtained by the processing unit is the informa-
tion about a candidate base station received by
the receiving unit from the serving base station.

10. The positioning server according to claim 9, wherein
the positioning request message comprises an iden-
tifier of the serving base station of the terminal de-
vice; and
the sending unit is configured to send the indication
information to the serving base station according to
the positioning request message in the following
manner:
sending the indication information to the serving
base station according to the identifier of the serving
base station.

11. The positioning server according to claim 9 or 10,
wherein
the indication information comprises an identifier of
the terminal device.

12. The positioning server according to any one of claims
8 to 11, wherein
the information about a candidate base station com-
prises an identifier of the at least one base station;
and
the processing unit is configured to determine the
positioning base station set according to the infor-
mation about a candidate base station in the follow-
ing manner:
determining the positioning base station set accord-
ing to the identifier of the at least one base station.

13. The positioning server according to any one of claims
8 to 12, wherein
the information about a candidate base station com-
prises an identifier of at least one neighboring cell;
and
the processing unit is configured to determine the
positioning base station set according to the infor-
mation about a candidate base station in the follow-
ing manner:
determining the positioning base station set accord-
ing to the identifier of the at least one neighboring
cell.

14. The positioning server according to claim 12, where-
in
the information about a candidate base station fur-
ther comprises status information of the at least one
base station; and
the processing unit is configured to determine the
positioning base station set according to the infor-
mation about a candidate base station in the follow-
ing manner:
determining the positioning base station set accord-
ing to the identifier and the status information of the
at least one base station.

15. A positioning base station determining method, com-
prising:

receiving, by a serving base station, indication
information from the positioning server, wherein
the indication information is used to instruct the
serving base station to send information about
a candidate base station, and the serving base
station is a serving base station of a terminal
device; and
sending, by the serving base station, the infor-
mation about a candidate base station, wherein
the information about a candidate base station
indicates at least one base station, and the in-
formation about a candidate base station is used
to determine a positioning base station set,
wherein
the positioning base station set comprises a po-
sitioning base station configured to position the
terminal device.

16. The method according to claim 15, wherein
the information about a candidate base station com-
prises an identifier of the at least one base station
and/or an identifier of at least one neighboring cell,
and the identifier of the at least one neighboring cell
is used to indicate at least one base station.

17. The method according to claim 15 or 16, wherein
the information about a candidate base station com-
prises status information of the at least one base
station, and the status information comprises receive
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power of the terminal device.

18. The method according to any one of claims 15 to 17,
wherein
the information about a candidate base station com-
prises neighboring base station information of the
serving base station and/or neighboring base station
information of one or more terminal devices, and the
serving base station is a serving base station of the
one or more terminal devices.

19. Abase station, wherein the base station is a serving
base station of a terminal device, and the base sta-
tion comprises:

a storage unit, configured to store information
about a candidate base station;
a receiving unit, configured to obtain indication
information from a positioning server, wherein
the indication information is used to instruct the
base station to send the information about a can-
didate base station used for positioning the ter-
minal device; and
a sending unit, configured to send the informa-
tion about a candidate base station, wherein the
information about a candidate base station indi-
cates at least one base station, and the informa-
tion about a candidate base station is used to
determine a positioning base station set, where-
in
the positioning base station set comprises a po-
sitioning base station configured to position the
terminal device.

20. The base station according to claim 19, wherein
the information about a candidate base station com-
prises an identifier of the at least one base station
and/or an identifier of at least one neighboring cell,
and the identifier of the at least one neighboring cell
is used to indicate at least one base station.

21. The base station according to claim 19 or 20, wherein
the information about a candidate base station fur-
ther comprises status information of the at least one
base station, and the status information comprises
receive power of the terminal device.

22. The base station according to any one of claims 19
to 21, wherein
the information about a candidate base station com-
prises neighboring base station information of the
serving base station and/or neighboring base station
information of one or more terminal devices, and the
serving base station is a serving base station of the
one or more terminal devices.

23. A network system, wherein the network system com-
prises:

a positioning server, configured to: receive a po-
sitioning request message from a terminal de-
vice; send indication information to a first base
station according to the positioning request
message; obtain information about a candidate
base station from the first base station, wherein
the information about a candidate base station
indicates at least one second base station; and
determine a positioning base station set accord-
ing to the information about a candidate base
station; and
the first base station, configured to obtain the
indication information from the positioning serv-
er, and send the information about a candidate
base station to the positioning server, wherein
the positioning base station set comprises a po-
sitioning base station configured to position the
terminal device, and the positioning base station
comprises one or more of the at least one sec-
ond base station and/or the first base station.

24. The network system according to claim 23, wherein
the network system further comprises:
the at least one second base station, wherein the
second base station is configured to receive a posi-
tioning notification from the positioning server, and
send a positioning reference signal to the terminal
device.

25. The network system according to claim 23 or 24,
wherein
the positioning request message comprises an iden-
tifier of the first base station;
and
the positioning server is configured to send the indi-
cation information to the first base station in the fol-
lowing manner:
sending the indication information to the first base
station according to the identifier of the first base
station.

26. The network system according to claim 25, wherein
the indication information comprises an identifier of
the terminal device.

27. The network system according to any one of claims
23 to 26, wherein
the information about a candidate base station com-
prises an identifier of the at least one second base
station; and
the positioning server is configured to determine the
positioning base station set according to the infor-
mation about a candidate base station in the follow-
ing manner:
determining the positioning base station set accord-
ing to the identifier of the at least one second base
station.
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28. The network system according to any one of claims
23 to 27, wherein
the information about a candidate base station com-
prises an identifier of at least one neighboring cell;
and
the positioning server is configured to determine the
positioning base station set according to the infor-
mation about a candidate base station in the follow-
ing manner:
determining the positioning base station set accord-
ing to the identifier of the at least one neighboring
cell.

29. The network system according to claim 27, wherein
the information about a candidate base station fur-
ther comprises status information of the at least one
second base station; and
the positioning server is configured to determine the
positioning base station set according to the infor-
mation about a candidate base station in the follow-
ing manner:
determining the positioning base station set accord-
ing to the identifier and the status information of the
at least one second base station.
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